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The MAILING DATE of this communication appears on the cover sheet with the correspondence address 
Period for Reply 

A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE 3 MONTH(S) FROM 
THE MAILING DATE OF THIS COMMUNICATION. 

- Extensions of time may be available under the provisions of 37 CFR 1 .136(a). In no event, however, may a reply be timely filed 
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earned patent term adjustment. See 37 CFR 1.704(b). 

Status 
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closed in accordance with the practice under Ex parte Quayle, 1935 CD. 11, 453 O.G. 213. 
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Claim Rejections - 35 USC § 102 

1 . The following is a quotation of the appropriate paragraphs of 35 U.S.C. 1 02 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

2. Claims 1 - 12 are rejected under 35 U.S.C. 102(b) as being anticipated by Chen 
et 31.(5,500,900). 

Consider claim 1 . Chen et al. teach a head-related transfer function model for use 
with 3D sound applications, comprising: 

(a) . A plurality of Eigen filters (fig 5a, #42 & 43); 

(b) . A plurality of spatial characteristic functions are adaptively 
combined with said plurality of Eigen filters (fig 5a, #106 & 107); and 

(c) . A plurality of regularizing models (the spline model, col 5, lines 
66 - 67 through col 6, lines 1 -5) adapted to regularize said plurality of spatial characteristic 
(fig 5a, #107 & 108) functions prior to said respective combination with said 

plurality of Eigen filters (fig 5a, #51 & 52). The spline method explain that the regularizing is 
done in the STCF's and FETF's measurements (col 5, lines 18 - 43). 

Consider claim 2. Chen et al. teach the head-related transfer function model for use 
with 3D sound applications according to claim 1, further comprising: 
A summer (fig 5a, # 80 & 81) operably coupled to said plurality of combined Eigen 
filters combined with said plurality of regularized spatial characteristic functions to provide 
said head-related transfer function model (fig 5a, #51 and 52) 
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Consider claim 3. Chen et al. teach the head-related transfer function model for use 
with 3D sound applications according to claim 1, wherein: 

Said plurality of regularizing models are each adapted to perform a 
generalized spline model ( col 5, lines 66 - 67 through col 6, lines 1 -5). The spline method 
explain that the regularizing is done in the STCF's and FETF's measurements (col 5, 
lines18-43. 

Consider claim 4. Chen et al. teach the head-related transfer function model for use 
with 3D sound applications according to claim 1, further comprising: 

A smoothness control operably coupled with said plurality of 
regularizing models to allow control of a trade-off between localization and smoothness of 
said head-related transfer function (col 5, lines 27 - 43). 

Consider claim 5. Chen et al. teach a head-related impulse response model for use 
with 3D sound applications, comprising: 

A plurality of Eigen filters (fig 5a, # 51 & 52); 

A plurality of spatial characteristic functions are adapted to be 
respectively combined with said plurality of Eigen filters (fig 5a, #106 & 107); and 

A plurality of regularizing models adapted to regularize said plurality of 
spatial characteristic functions (fig 5a, #106 & 107) prior to said respective combination with 
said plurality of Eigen filters (fig 5a, #51 & 52). (The ref for this claim is in col 5, lines 29 - 
43) 
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Consider claim 6. Chen et al. teach the head-related impulse response model for use 
with 3D sound applications according to claim 5, further comprising: 

A summer adapted to sum said plurality of combined Eigen filters 
combined with said plurality of regularized spatial characteristic functions to provide said 
head-related impulse response model (fig 5a, # 80 & 81). 

Consider claim 7. Chen et al. teach the head-related impulse response model for 
use with 3D sound applications according to claim 5, wherein: 

Said plurality of regularizing models are each adapted to perform a 
generalized spline model (spline model explained at col 5, lines 1 -43). 

Consider claim 8. Chen et al. teach the head-rerlated transfer function model for use 
with 3D sound applications according to claim 5, further comprising: 

A smoothness control in communication with said plurality of 
regularizing models to allow control of a trade-off between localization and smoothness 
of said head-related transfer function (col 5, lines 28 - 33). 

Consider claim 9. Chen et al. teach a method of determining spatial characteristic 
sets for use in a head-related transfer function model, comprising: 

Constructing a covariance data matrix of a plurality of measured 
head-related transfer functions (col 4, lines 40 - 67); 

Performing an Eigen decomposition of said covariance data matrix to 
provide a plurality of Eigen vectors (col 4, lines 14 - 40); 

Determining at least one principal Eigen vector from said plurality of 
Eigen vectors (col 6, lines 14-49).; and 



* 
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Projecting said measured head-related transfer functions back to said 
at least one principal Eigen vector to create said spatial characteristic sets (col 5 & 6, lines 
56 - 67 and 1 - 23). 

Consider claimlO. Chen et al. teach a method of determining spatial characteristic 
sets for use in a head-related impulse response model, comprising: 

Constructing a covariance data matrix of a plurality of measured 
head-related impulse responses (col 4, lines 40 - 67); 

Performing an Eigen decomposition of said covariance data matrix to 
provide a plurality of Eigen vectors (col 4, lines 14 - 40); 

Determining at least one principal Eigen vector from said 
plurality of Eigen vectors (col 6, lines 14 - 49); and 

Back-projecting said measured head-related impulse responses to said 
at least one principal Eigen vector to create said spatial characteristic sets (col 5 & 6, lines 
56-67 and 1-23). 

Consider claim 1 1 . Chen et al. teach that the apparatus for determining spatial 
characteristic sets for use in a head-related transfer function model, comprising: 

means for constructing a covariance data matrix of a plurality of 
measured head-related transfer functions (col 4, lines 40 - 67); 

Means for performing an Eigen decomposition of said 
covariance data matrix to provide a plurality of Eigen vectors (col 4, lines 14 - 40); 

Means for determining at least one principal Eigen vector 
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from said plurality of Eigen vectors (col 6, lines 14 - 49 ); and 

Means for back-projecting said measured head-related 
transfer functions to said at least one principal Eigen vector to create said 
spatial characteristic sets (col 5 & 6, lines 56 - 67 and 1 - 23). 

Consider claim 12. Chen et al. teach apparatus for determining spatial characteristic 
sets for use in a head-related impulse response model, comprising: 

Means for constructing a covariance data matrix of a plurality of 
measured head-related impulse responses (col 4, lines 40 - 67); 

Means for performing an Eigen decomposition of said 
covariance data matrix to provide a plurality of Eigen vectors (col 4, lines 14 - 40); 

Means for determining at least one principal Eigen vector 
from said plurality of Eigen vectors (col 6, lines 14 - 49); and 

Means for back-projecting said measured head-related 
impulse responses to said at least one principal Eigen vector to create said spatial 
characteristic sets (col 5 & 6, lines 56 - 67 and 1 - 23). 
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Conclusion 



3. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Lonnie Ray, whose telephone number is (703)305 - 
3279). 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor can be reach on (703) 305-4708. 



Washington, D. C. 20231 

or fax to: 

(703) 308 - 6306 or (703) 308 - 6296 (Group's Fax 
Numbers) 

Hand delivered responses should be brought to Crystal Park II, 2121 Crystal 
Drive, Arlington, Virginia, Sixth Floor (Receptionist). 
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Commissioner of Patents and Trademarks 
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PRIMARY EXAMINER 



